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Basic Usage

✤ Command:
> java -jar PhyloNet_3.5.2.jar script.nex

✤ Input NEXUS file:
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Commands

✤ Likelihood
✦ For a phylogenetic phylogeny (tree or network)

✦ Scoring: CalGTProb
✦ Inference: InferNetwork_ML

✤ Parsimony
✦ For a phylogenetic tree (ILS)

★ Scoring: DeepCoalCount_Tree
★ Inference: Infer_ST_MDC, Infer_ST_MDC_UR

✦ For a phylogenetic network (ILS & hybridization)
★ Scoring: DeepCoalCount_Network
★ Inference: InferNetwork_Parsimony
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ILS
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Scoring a Phylogenetic Tree 
Under Parsimony
✤ Command Usage

DeepCoalCount_tree {speciesTree1 [, speciesTree2...]} 
(geneTree1 [, geneTree2...]) [-u] [-b threshold] [-a 
taxaMap] [resultOutputFile]

speciesTree1 [, speciesTree2...] Comma delimited set of species trees. mandatory

geneTree1 [, geneTree2...] Comma delimited collection of gene trees. mandatory

-u Gene trees should be treated as unrooted. optional

-a taxaMap Gene trees / species tree taxa association. optional

-b threshold Gene trees bootstrap threshold. optional

resultOutputFile Optional file destination for command output. optional
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Scoring a Phylogenetic Tree 
Under Parsimony
✤ Input NEXUS File

✤ Output

#NEXUS

BEGIN TREES;
Tree gt0 = (((((((Scer,Spar),Smik),Skud),Sbay),Scas),Sklu),Calb);
…
Tree gt105 = ((((((Scer,Spar),Smik),Skud),Sbay),(Scas,Sklu)),Calb);

Tree st1 = (((((((Scer,Spar),Smik),Skud),Sbay),Scas),Sklu),Calb);
Tree st2 = ((((((Scer,Spar),Smik),(Skud,Sbay)),Scas),Sklu),Calb);
END;

BEGIN PHYLONET;
DeepCoalCount_tree {st1,st2} (gt0,...,gt105);
END;

Species_Tree#1 = (((((((Scer:0,Spar:0):2,Smik:0):21,Skud:0):54,Sbay:0):0,Scas:0):35,Sklu:0):0,Calb:0):0;
Total number of extra lineages: 112
Species_Tree#2 = ((((((Scer:0,Spar:0):2,Smik:0):21,(Skud:0,Sbay:0):64):0,Scas:0):35,Sklu:0):0,Calb:0):0;
Total number of extra lineages: 122
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Inferring a Phylogenetic Tree 
Under Parsimony
✤ Command Usage

infer_ST_MDC/infer_ST_MDC_UR (geneTree1 [, geneTree2...]) 
[-e proportion] [-x] [-b threshold] [-a taxaMap] [-ur] [-
t time] [resultOutputFile]

geneTree1 [, geneTree2...] Comma delimited collection of gene trees. mandatory

-e proportion Get optimal and sub-optimal species trees whose scores are 
less than proportion% worse than the optimal score. optional

-x Use all clusters instead of clusters in gene trees. optional

-b threshold Gene trees bootstrap threshold. optional

-a taxaMap Gene trees / species tree taxa association. optional

-ur Allow returning unresolved species tree. optional

-t timeLimit Limit search time to timeLimit minutes. optional

resultOutputFile Optional file destination for command output. optional
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Inferring a Phylogenetic Tree 
Under Parsimony
✤ Input NEXUS File

✤ Output

#NEXUS

BEGIN TREES;
Tree gt0 = (((((((Scer,Spar),Smik),Skud),Sbay),Scas),Sklu),Calb);
…
Tree gt105 = ((((((Scer,Spar),Smik),Skud),Sbay),(Scas,Sklu)),Calb);
END;

BEGIN PHYLONET;
Infer_ST_MDC (gt0,...,gt105);
END;

(Calb:0,(Sklu:0,(Scas:0,(Sbay:0,(Skud:0,(Smik:0,(Scer:0,Spar:0):2):21):54):0):35):0):0;
Total number of extra lineages:112
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ILS + Hybridization
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Phylogenetic Network

✤ Rich Newick Format

✦ Newick for phylogenetic tree & Extended Newick for phylogenetic 
network (Cardona et al., 2008)

✦ https://wiki.rice.edu/confluence/display/PHYLONET/Rich
+Newick+Format

((A:2,((B:1,C:1)P:1)X#H1:0::0.3)Q:2,
(D:2,X#H1:0::0.7)R:2);

A B C D

X

2

1

1

0.3 0.7

P

Q R

:branch length:support:inheritance probability
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ILS + Hybridization

Parsimony
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Scoring a Phylogenetic Network 
Under Parsimony
✤ Command Usage

DeepCoalCount_network speciesNetwork (geneTree1 [, 
geneTree2...]) [-m ac|mul] [-b threshold] [-a taxaMap] 
[resultOutputFile]

speciesNetwork The candidate species network mandatory

geneTree1 [, geneTree2...] Comma delimited collection of gene trees. mandatory

-m ac|mul Specify the algorithm used for computation. The default 
value is ac. optional

-b threshold Gene trees bootstrap threshold. optional

-a taxaMap Gene trees / species tree taxa association. optional

resultOutputFile Optional file destination for command output. optional
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Scoring a Phylogenetic Network 
Under Parsimony
✤ Input NEXUS File

✤ Output

Total number of extra lineages: 60

#NEXUS

BEGIN NETWORKS;
Network sn = ((((X#H1,((Smik,(Scer,Spar)),((Sbay)X#H1,Skud))),Scas),Sklu),Calb);
END;

BEGIN TREES;
Tree gt0 = (((((((Scer,Spar),Smik),Skud),Sbay),Scas),Sklu),Calb);
…
Tree gt105 = ((((((Scer,Spar),Smik),Skud),Sbay),(Scas,Sklu)),Calb);
END;

BEGIN PHYLONET;
DeepCoalCount_network sn (gt0,...,gt105);
END;
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Inferring a Phylogenetic Network 
Under Parsimony
✤ Command Usage
InferNetwork_parsimony (geneTree1 [, geneTree2...]) numReticulations [-a 
taxa map] [-b threshold] [-s startingNetwork] [-n numNetReturned]  [-m 
maxNetExamined] [-d maxDiameter] [-h {s1 [,s2...]}] [-w (w1,w2,w3,w4)] [-f 
maxFailure] [-x numRuns] [-pl numProcessors] [-di] [result output file]

geneTree1 [, geneTree2...] Comma delimited collection of gene trees. mandatory

numReticulations Maximum number of reticulation nodes to added. mandatory

-s startingNetwork Specify the network to start search. Default value is the 
optimal MDC tree. optional

-n numNetReturned Number of optimal networks to return. Default value is 1. optional

-h {s1 [, s2...]} A set of specified hybrid species. The size of this set equals 
the number of reticulations in the inferred network optional

-pl numProcessors Number of processors if you want the computation to be 
done in parallel. Default value is 1. optional

-di Output the Rich Newick string of the inferred network that 
can be read by Dendroscope. optional

See https://wiki.rice.edu/confluence/display/PHYLONET/InferNetwork_parsimony for details.
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Inferring a Phylogenetic Network 
Under Parsimony
✤ Input NEXUS File

✤ Output

#NEXUS

BEGIN TREES;
Tree gt0 = (((((((Scer,Spar),Smik),Skud),Sbay),Scas),Sklu),Calb);
…
Tree gt105 = ((((((Scer,Spar),Smik),Skud),Sbay),(Scas,Sklu)),Calb);
END;

BEGIN PHYLONET;
InferNetwork_Parsimony (gt0,...,gt105) 1;
END;

(((((((Sbay)#H1:::0.3608,Skud),((Spar,Scer),Smik)), #H1:::0.6392),Scas),Sklu),Calb);
Total number of extra lineages: 60
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ILS + Hybridization

Likelihood
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✤ Command Usage
CalGTProb speciesNetwork (geneTree1 [, geneTree2...]) [-a 
taxa map] [-b threshold] [-bl] [-o] [-p (rel,abs)] [-r 
maxRounds] [-t maxTryPerBr] [-i improveThreshold] [-l 
maxBL] [-x numRuns] [-pl numProcessors] [-m ac|mul] 
[result output file]

speciesNetwork The candidate species network. mandatory

geneTree1 [, geneTree2...] Comma delimited collection of gene trees. mandatory

-o The network has only topologies, so the branch lengths 
and inheritance probabilities of it need to be optimized. optional

-bl The branch lengths of the input gene trees need to be 
considered in the computation. optional

The Likelihood of a Phylogenetic 
Tree/Network

See https://wiki.rice.edu/confluence/display/PHYLONET/CalGTProb+Command for details.
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✤ Command Usage
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-o The network has only topologies, so the branch lengths 
and inheritance probabilities of it need to be optimized. optional

-bl The branch lengths of the input gene trees need to be 
considered in the computation. optional

The Likelihood of a Phylogenetic 
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See https://wiki.rice.edu/confluence/display/PHYLONET/CalGTProb+Command for details.
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✤ Command Usage
CalGTProb speciesNetwork (geneTree1 [, geneTree2...]) [-a 
taxa map] [-b threshold] [-bl] [-o] [-p (rel,abs)] [-r 
maxRounds] [-t maxTryPerBr] [-i improveThreshold] [-l 
maxBL] [-x numRuns] [-pl numProcessors] [-m ac|mul] 
[result output file]

speciesNetwork The candidate species network. mandatory

geneTree1 [, geneTree2...] Comma delimited collection of gene trees. mandatory

-o The network has only topologies, so the branch lengths 
and inheritance probabilities of it need to be optimized. optional

-bl The branch lengths of the input gene trees need to be 
considered in the computation. optional

The Likelihood of a Phylogenetic 
Tree/Network

See https://wiki.rice.edu/confluence/display/PHYLONET/CalGTProb+Command for details.
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The Likelihood of a Phylogenetic 
Tree/Network
✤ Input NEXUS File

✤ Output
((((((Skud:1.0,(Sbay:1.0)#H1:1.0::0.3885):2.1661,((Scer:1.0,Spar:1.0):3.5511,Smik:1.0):1.0608):
5.9201,#H1:1.0::0.6114):5.9091,Scas:1.0):0.6012,Sklu:1.0):5.9080,Calb:1.0);
Total log probability: -239.18535822424462

#NEXUS

BEGIN NETWORKS;
Network sn = (Calb,(Sklu,(Scas,((Sbay)#H1,((Smik,(Spar,Scer)),(#H1,Skud))))));
END;

BEGIN TREES;
Tree gt0 = (((((((Scer,Spar),Smik),Skud),Sbay),Scas),Sklu),Calb);
…
Tree gt105 = ((((((Scer,Spar),Smik),Skud),Sbay),(Scas,Sklu)),Calb);
END;

BEGIN PHYLONET;
CalGTProb sn (gt0,...,gt105) -o;
END;
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✤ Command Usage

Maximum Likelihood Inference of 
a Phylogenetic Tree/Network

InferNetwork_ML (geneTree1 [, geneTree2...]) 
numReticulations [-a taxa map] [-bl] [-b threshold] [-s 
startingNetwork] [-n numNetReturned] [-h {s1 [,s2...]}] [-w 
(w1,w2,w3,w4)] [-f maxFailure] [-x numRuns] [-m 
maxNetExamined] [-d maxDiameter] [-p (rel,abs)] [-r 
maxRounds] [-t maxTryPerBr] [-i improveThreshold] [-l 
maxBL] [-pl numProcessors] [-di] [result output file]

See https://wiki.rice.edu/confluence/display/PHYLONET/InferNetwork_ML+Command for details.
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Maximum Likelihood Inference of 
a Phylogenetic Tree/Network
✤ Input NEXUS File

✤ Output
Inferred Network #1:
((Sbay:1.0)#H1:1.0::0.6130,((Smik:1.0,(Scer:1.0,Spar:1.0):3.5436):1.0585,(#H1:1.0::0.3869,Skud:1.0):
2.1717):5.9272);
Total log probability: -151.57753843275103

#NEXUS

BEGIN TREES;
Tree gt0 = ((((Scer,Spar),Smik),Skud),Sbay);
…
Tree gt105 = ((Scer,Spar),Smik,Skud,Sbay);
END;

BEGIN PHYLONET;
InferNetwork_ML (gt0,...,gt105) 1;
END;
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Try it yourself!
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